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On the leech fauna (Hirudinea) of the Tisza river basin in 
Hungary with notes on the faunal history

[Über die Egelfauna (Hirudinea) des Theiß-Einzugsgebietes in Ungarn mit 
Bemerkungen zur Faunengeschichte]

[A magyarorszägi piöcafauna (Hirudinea) a Tisza vfzgyüjtöjeben faunatörte- 
neti szempontok figyelembelv6tel£vel]
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Until now, 27 species of leeches (Hirudinea) have been found in the Tisza river and its tributaries. 
Their distribution patterns is discussed. General zoogeographical characteristics of the Tisza- and 
Danube river basins are shown. The unique state of the Tisza freshwater fauna (endemisms) is 
presented that differs markedly from the Danubian faunal composition.

Bisher sind 27 Arten der Egel (Hirudinea) im Stromsystem der Theiß einschließlich ihrer Ne
benflüsse nachgewiesen worden. Ihre Veibreitungsmuster werden diskutiert. Allgemeine zoogeo
graphische Merkmale der Theiß und der mittleren Donau werden aufgezeigt Die Süßwasserfauna 
des Theißbeckens unterscheidet sich grundlegend vom Einzugsgebiet der mittleren Donau und 
trägt durch ihre Endemiten einen eigenständigen, bisher kaum beachteten Charakter.

Oszzefoglaläs: A  Tisza 6s melllkfolyömak vfetendszer£ben eddig huszonhet piöcafajt (Hirudi
nea) lehetett kimutatni. Elteijeddsi körzetük kerül itt megvitatäsra. A Tis/a 6s Közep-Duna videk 
zoolögiai jellegzetessdgei kerülnek bemutatäsra. A Tisza-medence £desvizi faunaja alapjaiban el- 
ter a Közep-Duna körzet&öl 6s egy egyedi, eddig alig vizsgalt jellegzetesseggel rendelkezik (mint 
p61daül az endemizmus).

1 introduction
The Tisza river has a total lenght of 960 km and belongs to the large European 
rivers. This is the main tributary of the Danube, its catchment area covers 
streams and rivers of the Central and Eastern Carpathians. The Tisza is situa
ted between the river basin of the middle Danube and Dnjestr (Fig. 1). Com
pared with other large rivers, the freshwater fauna of the Tisza is rather well 
investigated. There is knowledge about fishes, lampreys, some groups of fresh
water molluscs, crustaceans, aquatic oligochaets and even Branchiobdellids. In 
contrast to these taxonomical groups, the Euhirudinean leeches are only parti
ally known (ÖRLEY 1886, Soos 1958, 1963; KOSEL 1979, 1980, 1981, 1982a, 
1982b, 1983, NESEMANN 1991a). During the last three years, thorough investi
gations of the fauna in the Potamon stretches of rivers has been started. As a 
result of this work, the authors wish to present a first overview of the class Hi-
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Sze9etMpQ: Fig. 1: The investigated part of the Tisza river basin
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rudinea. Some problems of zoogeography and faunal history of the Tisza river 
basin are described in this paper.

2 Material and Methods
Leeches were collected by hand or using a handnet. They were killed by 15 % 
Ethylalcohol and preserved in 70 % Alcohol. In addition, some old material in 
the collection of the Hungarian Natural History Museum has been studied 
again and the available data in the literature are summarized. The material, 
collected by the authors, is offered to the leech collection of the Museum in 
Budapest, Zoological Department, c./o. Dr. Forro, Läszlo. For the leech deter
mination the identification keys of Soos (1963, 1968), SUBCHEV (1984) and 
S a w y e r  (1986) were used; the nomenclature follows S a w y e r  (1986).

3 Results
A total number of 27 species of leeches has been recorded, belonging to 6 fa
milies.
Subclass B r a n c h i o b d e l l i d a  
Family Branchiobdellidae
Branchiobdellids are specialized on commensalisms and parasitism. They all 
are epibionts on crayfishes. The Branchiobdellid fauna of the tributaries of the 
Tisza river is relatively well known by P o p  (1965) and SUBCHEV (1984). By the 
time of our investigations, a large number of Astacus leptodactylus ESCH- 
SCHOLZ 1851, collected from the Danube, Tisza, Körös, Zagyva and their large 
affluents, was controlled. No Branchiobdellids has been found on these speci
mens. Therefore the leeches seem to be absent from the lowland waters of the 
Hungarian Great Plain (Magyar Alföld). All available data in the literature on
ly contain records from mountain streams and other rivers, which are situated 
in higher regions above sea level (e. g. Transsylvania, Biikk). One genus with 
four species in the Tisza basin.

Branchiobdella parasita (BRAUN 1805)
Epibionts on crayfishes. This species was found in the upper Mar os river basin 
in Roumania by POP (1965). Its host is Astacus astacus LINNAEUS 1758, Asta
cus leptodactylus and Austropotamobius torrentium SCHRANK 1804 (PO P 1965, 
SUBCHEV 1984).

Branchiobdella balcanica MOSZYNSKI1937
Epibionts on crayfishes. A  large number of specimen, collected by V. Pop 
from A. astacus, belong to this species. He added the material at first to the 
Branchiobdella pentodonta-gcoup (PO P 1965) and described a new subspecies 
B. pentodonta orientalis, which was based on his collections from the upper 
Szamos river basin in Roumania. Later, S. KARAMAN (1970) recognized the 
identity of B. pentodonta orientalis POP 1965, with the description of MOSZYN
SKI (1937) (see identification key of SUBCHEV 1984).
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Branchiobdella hexodonta GRUBER 1883
Epibionts and parasites on crayfishes and inhabitants of their gills. They are 
known from the upper Kraszna and Maros river basins in Roumania by POP 
(1965). According to his information, the host is A. astacus, A. leptodactylus 
and Austropotamobius torrentium.

Branchiobdella pentodonta WHITMAN 1882
Epibionts on crayfishes. B. pentodonta was recorded for the first time from 
Hungary by SUBCHEV (1984). It was found on A. astacus in the Csernely-patak, 
a small brook in the Biikk mountains.

Subclass E u h i r u d i n e a  
Family Glossiphoniidae
Six genera with nine species in the Tisza basin.
Glossiphonia complanata (LINNAEUS 1758)
Material: Upper Tisza river basin and mountainous regions, Kraszna near Merk, 2 spec., 15 Oct. 
1992, leg. B. Csänyi; small brook in Mdrk, a tributary ot the Kraszna river, 1 spec., 25.-28. Sept.
1990, leg. L. Forrö & H. Nesemann; swampy pond in the east to Bätorliget, 6. spec., 27. Sept. 1990, 
leg. L. Forrö & H. Nesemann; Hemäd near Hidasnemeti, 1 spec. 5. May 1992, leg. B. Csänyi; Han- 
gony near Domahäza, 2 spec. 5. May 1992, leg. B. Csänyi; Latorica near Leles in Slowakia, 3 spec.
3. Jul. 1992, leg. B. Schönbauer & W. Graf; Zagyva near Jäsztelek, lspec., 5. May 1992, leg. B. Csä
nyi', Bodva near Hidvegardö, 1 spec., 19. Aug. 1992, leg. A. Vida & H. Nesemann; Sajö near Banr6- 
ve, 2 spec., 20. Aug. 1992, leg. H. Nesemann.

Middle Tisza river and Tiszäntul, Tisza near Sarud, 1 spec., 18. Nov. 1992, leg. H. Nesemann, 
swampy pond near the Tisza river at Tiszafüred, 1 spec., 7. Jun. 1991, leg. E. Rössler, L. Forrö & 
H. Nesemann; Tisza near Poroszlö, 6 spec., 18. Nov. 1992, leg. L. Forrö & H. Nesemann; Tisza ne
ar Tiszafüred, 4 spec., 10. Aug. 1990, leg. M. Hauser; Feketeret near Köcsüjfalu, 1 spec., 25. Jul.
1991, leg. B. Csänyi & H. Nesemann; Pap^ri-csatoma NW Balmazüjväros, 3 spec., 4.-10. Jul. 1992, 
leg. B. Csänyi & H. Nesemann; Dinnyes-csatoma W Balmazüjväros, 2 spec., 10. Jul. 1992, leg. B. 
Csänyi & H. Nesemann; Säros-dr near Nagyivän, 3 spec., 6. Jun. 1991, leg. E. Rössler, L. Forrö & 
H. Nesemann, 1 spec., 23. Jul. 1991, leg. B. Csänyi & H. Nesemann; Hortobägy near Hortobägy, 1 
spec., 25. Sept. 1990, leg. L. Forrö & H. Nesemann; Hortobägy NW Balmazüjvaros, Kis-szeg, 1 
spec., 5. Jul. 1992, leg. B. Csänyi & H. Nesemann; Hortobägy W Balmazüjvaros, bridge, 1 spec. 9. 
Jul. 1992, leg. B. Csänyi & H. Nesemann; Hortobägy, from a secondary branch (channel) near Kar- 
cag, 3 spec., 17. Oct. 1991, leg. L. Forrö & H. Nesemann; Berettyo near Darvas, 1 spec., 21. Mar.
1991, leg. L. Forrö & H. Nesemann, Hortobägy-Berettyö near Ecsegfalva, 6 spec., 24. Mar. 1992, 
leg. L. Forrö & H. Nesemann; Hortobägy-Berettyö near Türkeve, 3 spec., 24. Mar. 1992, leg. L. 
Forrö & H. Nesemann; Körös, from a deadwater near Szarvas, 1 spec., 23. Mar. 1992, leg. L. Forrö 
& H. Nesemann, deadwater reach Öcsöd, 2 spec., 22. Jun. 1992, leg. L. Forrö & H. Nesemann; 
deadwater near B£k£sszentandräs, 3 spec., 16. Oct. 1991, leg. L. Forrö & H. Nesemann; Sebes 
Körös near Körösladäny, 6 spec., 21. Mar. 1991, leg. L. Forrö & H. Nesemann, 6 spec., 14. Jul.
1992, leg. B. Csänyi.

G. complanata is widespread and abundant in various types of running and 
stagnant waters. This species occurs in the Potamon of lowlands as well as in 
the Rhithron of the mountains. In Eastern Hungary, G. complanata is distribu
ted throughout the whole Tisza river basin. It is known from the bottom of the 
Körös river (B o t o s , SZITO & OLAH 1990) and Bätorliget (N e s e m a n n  1991a).
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Rg. 3: Distribution of Glossiphonia nebulosa in the Alföld
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Glossiphonia concolor (APATHY 1888)
Material: Middle Tisza river, Csfkos-Fenök, Kunmadarasi puszta, 1 spec., 21. Jul. 1991, leg. B. Csä- 
nyi & H. Nesemann; Hortobägy-Berettyö near Ecsegfalva, 2 spec., 24. Mar. 1992, leg. L. Forrö & 
H. Nesemann.

New to the Tisza river basin, species of zoogeograhical importance. G. con- 
color, described from tbe Räckevei Duna, is a typical member of the Potamon 
biocoenosis. Its distribution pattern includes the whole Carpathian basin (Fig.
2). G. concolor is common in slowly running secondary branches of lowland ri
vers, in wetlands and in lowland streams (KÖSEL 1981, NESEMANN 1990).

Glossiphonia nebulosa KALBE 1964
Material: Mountainous region, Bodva near Hidvegardö, 9 spec., 19. Aug. 1992, leg. A. Vida & H. 
Nesemann.

Middle Tisza river basin, Hortobägy river near Hortobägy, 2 spec. 25. Sept. 1990, leg. L. Forrö 
& H. Nesemann; NW Balmazüjväros, Kis-szeg, 3 spec., 5. Jul. 1992, leg. B. Csänyi & H. Nesemann; 
bridge W Balmazüjvaros, 1 spec., 9. Jul. 1992, leg. H. Nesemann; Hortobägy-Berettyö near Ecseg
falva, 18 spec., 24. Mar. 1992, leg. L. Forrö & H. Nesemann; Hortobägy-Berettyö near Turkeve, 3 
spec., 24. Mar. 1992, leg. L. Forrö & H. Nesemann; Körös, secondary branch near Szarvas, 2 L. 
Forrö & H. Nesemann.

New to the Tisza river basin, species of zoogeographical importance. Until 
now, G. nebulosa was often confused with G. verrucata, because of the similar 
dorsal arrangement of papillae. Since the finding of relict populations of G. 
verrucata along the upper Danube in Germany near Ingolstadt (NESEMANN 
1993) and Passau (W EINZIERL 1989), the taxonomical status of the two species 
is already understandable.

G. verrucata, a mainly Northern European species (Fig. 5), occurs only with 
relict populations in Central Europe, e. g. in the northern lakes of Poland and 
Germany, which were formed by the Pleistocene glaciation. The occurence 
along the Bavarian Danube is the southernmost distribution of this species. G. 
verrucata was able to enter the Danube during the Würm glacial, when there 
was a general spreading into southern direction. Now the populations near In
golstadt and Passau are to regard for a Pleistocene glacial relicts.

G. nebulosa (Fig. 4), a mainly Central European species, is very common in 
rivers and streams of the Rhine, Danube and Rhone basins. It is restricted on 
running waters and frequently known from fast flowing brooks in Germany and 
Austria. G. nebulosa is widely distributed in the running waters of the Kisalföld 
(e. g. Lajta, Nesemann 1992) and Alföld plains, but does not inhabit the very 
large lowland rivers. Therefore, this species is absent from the mainstream of 
the Danube and the Tisza and inhabits only a few of the secondary branches 
(Fig. 3).

Glossiphonia pahidosa (Carena  1824)
Material: Upper Tisza, Latorica near Leles, Slovakia, 1 spec., 3. Jul. 1992, leg. B. Schönbauer & W. 
Graf.

New to the Tisza river basin, species of zoogeographical importance. In 
Central and Eastern Europe, the occurence of G. paludosa is restricted only to 
some parts of plains and lowlands with special warmer climate. It is very com
mon in the lower stretches of slow-flowing rivers of the Kisalföld and the Hun-
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Rg. 4: Gtossiphonia nebutosairom the Hotob&gy-Berettyö near Ecsegfalva, dorsal view 
Rg. 5: Gtossiphonia verrucata from a deadwater reach of the Danube near Neuburg (Germa
ny, Bavaria), dorsal view

garian reach of the Danube. It does not enter the upper Danube as far up
stream as Vienna. In the Räckevei Duna, G. paludosa is frequently found, but 
does not reach several similar rivers of the Tiszantul area, e. g. the lower Hor- 
tobägy-Berettyö (Fig. 6). The absence of G. paludosa can not be explained by 
the environmental characteristics of these rivers. The reason for the asymme
trical distribution pattern of the species in the Carpathian basin might be cau
sed by Paleogeography (MIKE 1991, BORSY 1992).
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Hemiclepsis marginata (O . F . M Ü IJJIR  1774)
Material: Upper Tisza: Bätorliget, from a swampy pond, 8 spec., 27. Sept. 1990, leg. L. Forrö & H. 
Nesemann; Latorica near Leles, Slovakia, 1 spec., 3. Jul. 1992, leg. B. Schönbauer & W. Graf.

Middle Tisza: Csfkos-fendk, Kunmadarasi puszta S Nagyivän, 7 spec., 21. Jul. 1991, leg. B. Csä
nyi & H. Nesemann; Feketeret N Köcsüjfalu, 1 spec., 25. Jul. 1991, leg. B. Csänyi & H. Nesemann; 
Paperi-csatoma NW Balmazüjväros, 2 spec., 9. Jul. 1992, leg. B. Csänyi & H. Nesemann; Darvas- 
fenek SE Nagyivän, 1 spec., 22. Jul. 1991, leg. B. Csänyi & H. Nesemann; Säros-£r near Nagyivän, 3 
spec. 6. Jun. 1991, leg. E. Rössler, L. Forrö & H. Nesemann; 1 spec., 23. Jul. 1992, leg. B. Csänyi & 
H. Nesemann; Körös, in a channel near Öcsöd, 1 spec., 22. Jun. 1992, leg. L. Forrö & H. Nese
mann; Hortobägy near Hortobägy, 1 spec., 6. Jun. 1991, leg. E. Rössler, L. Forrö & H. Nesemann; 
Hortobägy-Berettyö near Ecsegfalva, 3 spec., 24. Mar. 1992, leg. L. Forrö & H. Nesemann.

H. marginata inhabits all parts of the Danube river basin and is a common 
member of the fauna of European lowland rivers. It was found in secondary 
branches and deadwaters of the large tributaries of the upper and middle Tis
za, mainly in the Hortobägyi puszta. H. marginata was collected from the zone 
of submerged vegetation. At first, this leech was recorded from Bätorliget (N E 
SEMANN 1991a).

Helobdella stagnalis (LINNAEUS 1758)
Material: Upper Tisza: Kraszna near Väsärosnam^ny, 6 spec., 14. May 1992, leg. B. Csänyi; Latori
ca near Leles in Slovakia, 2 spec., 3. Jul. 1992, leg. B. Schönbauer & W. Graf; Szamos near Sza- 
mossälyi, 10 spec., 27. Sept. 1990, leg. L. Forrö & H. Nesemann; Bätorliget, from a swampy fish
pond, 12 spec., 27. Sept. 1990, leg. L. Forrö & H. Nesemann; Bodva near Hidvegardö, 1 spec., 19. 
Aug. 1992, leg. A. Vida & H. Nesemann; Sajö near Köröm, 8 spec., 13. Oct. 1992, leg. B. Csänyi; 
Zagyva near Jäsztelek, 1 spec., 5. May 1992, leg. B. Csänyi; Zagyva near Päsztö, downstream, 3 
spec., 5. May 1992, leg. B. Csänyi.

Middle Tisza: Tisza near Poroszlo, 5 spec., 9. Jun. 1991, leg. E. Rössler, L. Forrö & H. Nese
mann; 15 spec., 18. Nov. 1992, leg. L. Forrö & H. Nesemann; Tisza near Sarud, 3 spec., 18. Nov.
1992, leg. H. Nesemann; Tisza, from a secondary branch near Lakitelek, 1 spec., 22. Jun. 1992, leg. 
S. Andrikoovics L. Forrö & H. Nesemann; Csikos-fenek, Kunmadarasi puszta S Nagyivän, 1 spec., 
21. Jul. 1991, leg. B. Csänyi & H. Nesemann; Feketeret N Köcsüjfalu, 8 spec., 25. Jul. 1991, leg. B. 
Csänyi & H. Nesemann; Säros-er near Nagyivän, 3 spec., 6. Jun. 1991, leg. E. Rössler, L. Forrö & 
H. Nesemann; 1 spec., 23. Jul. 1991, leg. B. Csänyi & H. Nesemann; Körös, in a secondary branch 
near Szarvas, 1 spec., 15. Oct. 1991, leg. L. Forrö & H. Nesemann; Körös at Szarvas, 2 spec., 22. 
Mar. 1991, leg. L. Forrö & H. Nesemann; Sebes Körös near Körösladäny, 9 spec., 21. Mar. 1991, 
leg. L. Forrö & H. Nesemann; Berettyö near Darvas, 2 spec., 21. Mar. 1991, leg. L. Forrö & H. Ne
semann; Hortobägy near Hortobägy, 2 spec., 25. Sept. 1990, leg. L. Forrö & H. Nesemann; Horto
bägy NW Balmazüjväros, Kis-szeg, 1 spec., 5. Jul. 1992, leg. B. Csänyi & H. Nesemann; Hortobägy- 
Berettyö near Ecsegfalva, 10 spec., 24. Mar. 1992, leg. L. Forrö & H. Nesemann.

H. stagnalis is very common throughout the whole Tisza river basin and set
tles various types of running and stagnant waters except of the Epirhithron 
stretches of mountain streams. At first it was recorded from Bätorliget (NESE
MANN 1991a).

Theromyzon tessulatum (O. F. MÜLLER 1774)
Material: Upper Tisza: Bätorliget, from a swampy fishpond, 4 spec., 27. Sept. 1990, leg. L. Forrö & 
H. Nesemann.
Middle Tisza: Hortobägy near Hortobägy, 1 spec., 25. Sept. 1990, leg. L. Forrö & H. Nesemann.

Parasitic leeches on ducks, found on submerged vegetation in ponds and ri
vers.
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Alboglossiphonia heteroclita (Linnaeus 1761)
Material: Upper Tisza: Kraszna near Väsärosnameny, 5 spec., 14. May 1992, leg. B. Csänyi; Bätor- 
liget, from a swampy fishpond, 7 spec., 27. Sept. 1990, leg. L. Forrö & H. Nesemann.

Middle Tisza: Tisza near Poroszlö, 5 spec., 9. Jun. 1991, leg. E. Rössler, L. Forrö & H. Nese
mann; 19 spec., 18. Nov. 1992, leg. L. Forrö & H. Nesemann; Tisza near Sarud, 1 spec., 18. Nov.
1992, leg. H. Nesemann; CsIkos-fen£k, Kunmadarasi puszta S Nagyivän, 1 spec., 21. Jul. 1991, leg.
B. Csänyi & H. Nesemann; Feketeröt N Köcsüjfalu, 11 spec., 25. Jul. 1991, leg. B. Csänyi & H. Ne
semann; Nemeteri-föcsatoma near Kunmadaras, 1 spec., 24. Jul. 1991, leg. B. Csänyi & H. Nese
mann; Hortobägy NW Balmazujväros, Kis-szeg, 1 spec., 5. Jul. 1992, leg. B. Csänyi & H. 
Nesemann.

This species was mainly collected in swampy stagnant waters and lowland 
streams, it is widespread in all Central European lowlands and lakes.

Placobdella costata (F. MÜLLER 1846)
Material: Bätorliget, from a swampy fishpond, 1 spec., 27. Sept. 1990, leg. L. Forrö & H. Nese
mann.

Middle Tisza: Orgovany, 14 spec., see SOOS (1963).
The distribution pattern of P. costata, rarely found in Central Europe, is of 

zoogeographical importance. It is not identical with that of its host, Emys orbi
cularis LINNAEUS 1758. P. costata settles only the Alföld including the Balaton 
basin, but it was never recorded from the Kisalföld. Two localities are known 
in the Tisza river basin. In the Kiskunsäg National Park, P. costata was collec
ted near Orgoväny at the watershed between Duna and Tisza (SOOS 1963). 
During our investigations, this leech was recorded for the first time in a swam
py fishpond near Bätorliget. Other localities were published by SOOS (1963, 
marshes in the southwest of the Lake Balaton) and MlKUSKA & GEC (1970, 
floodplain of the Danube in Croatia). The host of the leech, Emys orbicularis, 
has a wider distribution range in the Danubian lowlands. The turtle inhabits 
the Danubian floodplain as far ustream as Vienna, including the lower reach of 
the river March (Morava).

In the upper Danubian basin P. costata was recorded by ZlMMERMANN 
(1989) from a tributary of the Mindel river in Bavaria. It might be a relict 
distribution or an import since the middle age, when E. orbicularis was a 
favorite Lenten fare.

Family Piscicolidae
Two genera with four species in the Tisza basin.
Piscicola geometra (LINNAEUS 1761)
Material: Upper Tisza, Latorica near Leles in Slovakia, 1 spec., 3. Jul. 1992, leg. B. Schönbauer & 
W. Graf.

Middle Tisza, Tisza (Kiskörei viztärozö) near Sarud, 1 spec., 18. Nov. 1992, leg. H. Nesemann; 
Feketeret N Köcsüjfalu, 1 spec., 25. Jul. 1991, leg. B. Csänyi & H. Nesemann.

P. geometra feeds on fishes, it is a temporary ectoparasit. The species is dis
tributed in all regions of the Danube river basin, mainly found in lowland rivers 
and lakes. It was observed or collected for several times in rivers of the Tisza 
basin: B6RETZK & al. (1957): Tisza, SziLADY (1925 in: B6RETZK & al. 1957): 
Tisza near Csongräd, GßLEI (1936, in: BERETZK & al. 1957) and SOOS (1964): 
Szeged, BOTOS, SZITO & OLAH (1990): Körös, on the bottom near Öcsöd.

O.Ö. LANDESMUSfiUM
BJBUOTHRK
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Piscicola haranti JARRY 1960
Material: Middle Tisza, Körös, secondary branch N Szarvas, 1 spec., 16. Oct. 1991, leg. L. Forrö & 
H. Nesemann; Feketeret N Köcsüjfalu, 1 spec., 25. Jul. 1991, leg. B. Csänyi & H. Nesemann.

This leech species is new to the fauna of the Tisza basin. Its distribution 
range, not exactly known yet, might be of zoogeographical importance. P. ha
ranti, described from the South of France, was recorded in Hungary for the 
first time from the Räbca river near Györ (NESEMANN 1991b). Since that fin
ding, it was collected from several lowlands in Central and Eastern Europe. 
Now P. haranti is known from Northern Germany (Nordrhein-Westfalen, leg. 
U. Haesloop), from the upper Danube in Germany (Bavaria: Ulm, leg. B. Csä
nyi), the middle Danube in Hungary (Szob, leg. B. Csänyi) and the delta reach 
in Roumania (Lacul Rossu, leg. B. Csänyi). Although the Austrian Danube 
was thoroughly investigated, P. haranti was not found. The distribution pattern 
seems to be disjuncted with isolated populations along the upper Danube (N E 
SEMANN 1993). In the Carpathian basin, a densely inhabited area can be expec
ted, according to the records in the west and east of Hungary.

P. haranti is easy to determine. The pigmentation differs in the arrangement 
of dark colouration from P. geometra. Using a microscope, the two species dif
fer in their pigment cells, which are much larger and blakish colourated in P. 
geometra. The pigment cells of P. haranti are very small and dense, their colour 
is brown.

Cystobranchus respirans (TROSCHEL 1850)
Material: Middle Tisza, Boldoghäza near Jäszberöny, ? Zagyva, Tarna or Agöi-patak, 2 spec., ap
proximately collected in 1880, leg. L. Örley, Apathy gyiijtemdny, now Collection of the Hungarian 
Natural Histrory Museum, Budapest.

Permanent parasite on Salmonid and Barbus. The specimens were found on 
the gills of salmons (ÖRLEY 1886, APATHY 1888, SOOS 1964). C. respirans is a 
common fish leech in Central and Eastern European freshwaters, but prefers 
mountain rivers. The species is listed for the fauna of the Danube by REICHEN- 
BACH-KLINKE (1962).

Cystobranchus fasciatus (KOLLAR 1842)
Material: Middle Tisza, Tisza at Csongräd, 1 spec., approximately collected in 1885, leg. J. Eder, 
Apäthy gyüjtemdny, now Collection of the Hungarian Natural History Museum, Budapest.

Permanent parasite on Silurus glanis. This species is very rare and relatively 
unknown. Therefore the excact distribution range is not known. C.fasciatus oc
curs without exception in the tributaries of the Black and Caspian Sea and in 
some rivers of the Baltic coast in Poland. The species is in the collection of the 
Natural History Museum Vienna with the locality "Wien" However, the only 
available specimen with collecting data in a zoological museum is that from the 
Tisza river (Soos 1964). The morphological features are shown on Fig. 7-9.

©Erik Mauch Verlag, Dinkelscherben, Deutschland, Download unter www.biologiezentrum.at



53

Rg. 7-9: Cystobranchus fasciatus from the Tisza river near Csongr&d; 7: dorsal 8: lateral 9: 
ventral view of the anteriour part with male gonopore (m), female gonopore (f) and copulato- 
ry area (ca)

Fam ily H irud in idae

One genus with one species in the Tisza basin.
H irudo m edicinalis LINNAEUS 1758
Material: Upper Tisza: Bätorliget, Fönyi.erdö, 1 spec., 5. May 1989, leg. F. Meszaros & E. K. Mu- 
rai; Körmei-erdö, leg. L. Forrö.

Middle Tisza: Hortobägy puszta: Csikos-fendk, 3 spec., 21. Jul. 1991; Darvas-fenek, 1 spec., 22. 
Jul. 1991 and Feketeret, 1 spec., 25. Jul. 1991, all leg. B. Csänyi & H. Nesemann; temporary pond
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near the Nyugati föcsatoma ETiszacsege, 1 spec., 6. Jun. 1991, leg. E. Rössler.
In Europe, the medicinal leech is distributed widely, probably helped by hu

man activity during the past centuries. Nowadays, this species is very rare in 
Western European countries, where it is mainly restricted to its original habi
tat, the deadwaters of lowland rivers. In the Carpathian basin, H. medicinalis is 
still common. It was sporadically found in the floodplains of rivers in Western 
Hungary and Eastern Austria (MlKUSKA & GEC 1970, MlLDNER & KOFLER 
1988). Its center of distribution is the Alföld plain, where H. medicinalis occurs 
in a large number of Holocene riverbeds in the puszta. In the Tisza river basin, 
a form with three pairs of dorsal stripes (see AUTRUM 1958: 27, Fig. 40; RlET- 
SCHEL 1971: 381, Fig. 8) is common, while along the Rhine river, the medicinal 
leeches have two pairs of stripes only (see RlETSCHEL 1971: 381, Fig. 7).

Limnatis nilotica (MOQUIN-TANDON 1826) seems to be completely absent 
from the Tisza basin, although it is known from Southern Yugoslavia (SKET 
1968), Eastern Roumania and Bulgaria ( S a w y e r  1986). This leech has not 
been found in the Carpathian basin so far.

Family Haemopidae
One genus with one species in the Tisza basin.
Haemopis sanguisuga (LINNAEUS 1758)
Material: Upper Tisza: Latorica near Leles in Slovakia, 1 spec., 3. Jul. 1992, leg. B. Schönbauer & 
W. Graf; tributary (brook) to the Kraszna river near Merk, 11 spec., 27. Sept. 1990, leg. L. Forrö & 
H. Nesemann; Bätorliget, from a swampy fishpond, 2 spec., 27. Sept. 1990, leg. L. Forrö & H. Ne
semann; Pilis-Piricsel-folyas in Bätorliget, 2 spec., 7. Jun. 1991, leg. H. Nesemann; Bätorliget: Fe- 
nyi-erdö and Körmei-erdö, see NESEMANN (1990).

Middle Tisza: Saros-er near Nagyivän, 5 spec., 6. Jun. 1991, leg. E. Rössler, L. Forrö & H. Nese
mann; 1 spec. 23. Jul. 1991, leg. B. Csänyi & H. Nesemann; Dinnyds-csatoma W Balmazüjväros, 1 
spec., 10. Jul. 1992, leg. B. Csänyi & H. Nesemann, Paperi-csatoma NW Balmazüjväros, 1 spec., 9. 
Jul. 1992, leg. B. Csänyi & H. Nesemann.

The semiaquatic leech was found in swampy ponds, small rivers and brooks 
of the lowland in all investigated parts of the Tisza river basin. This species is 
spread all over the different types of freshwaters in Europe, including Anatolia 
and the Northern Levante (Israel). Until yet H. sanguisuga was known from se
veral ponds and the floodplain of the Tisza river itself (ANDRASSY 1953, B6- 
RETZK & al. 1957, Nesem ann  1991a).

Family Erpobdellidae
Three genera with eight species in the Tisza basin.
Erpobdella octoculata ( L i n n a e u s  1758)
Material: More than 250 specimens from 48 localities (see Fig. 10).
E. octoculata is recorded from all parts of the Tisza river basin and is the most 
common species of the family Erpobdellidae (Fig. 10). It lives in rivers, brooks 
and deadwater reaches, except of the Epirhithron, where E. vilnensis is domi
nant. The leech was recorded from several localities since the beginning of our 
century (B e r e t z k  & al. 1957, B o t o s , Sz it o  & O l a h  1990, N e s e m a n n  
1991a).
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Erpobdella vilnensis LlSKIEWICZ 1925
Material: Upper Tisza and mountains: Szamos near Szamossälyi, 4 spec. 27. Sept. 1990, leg. L. For
rö & H. Nesemann; Szamos near Csenger, 1 spec., 16. Oct. 1992, leg. B. Csänyi; Hemäd near Hi- 
däsnemeti, 1 spec., 6. May 1992, leg. B. Csänyi; Jösva in Jösvafö, 7 spec., 18. Aug. 1992, leg. A. Vida 
& H. Nesemann; small left tributary to the Jösva-patak near Szinpetri, 3 spec., 19. Aug. 1992, leg.
H. Nesemann; Zagyva near Nagygombos, 1 spec.; Zagyva downstream from Päsztö, 17 spec.; Zagy
va near Szentlörincs käta, 1 spec.; Hangony near Domahäza, 3 spec.; Hangony downstream from 
Hangony, 2 spec., all 5. May 1992, leg. B. Csänyi. Further records see SOOS (1963): Galgamäcsa, 
Kdtbodony, Zagyvapälfalva, Mätrafüred, Eger, Szarvaskö, Egerbakta, Szin, Szinpetri, Szalonna, 
upper Maros basin in Roumania.

Middle Tisza: Tisza near Tiszalök, 1 spec., 25. Mar. 1992, leg. L. Forrö & H. Nesemann.
E. vilnensis occurs in running waters, mainly in brooks, streams and fast 

flowing rivers of the Carpathian mountains and hilly countries (SOOS 1963, 
1968; K o s e l  1979, SLADECEK & KOSEL 1984). The species is absent from 
middle reaches of the Danube and the Tisza, from the Tiszäntül area and the 
central part of the Alföld plain (Fig. 11). It is still abundant in the large tributa
ries of the upper Tisza and was found in the mainstream as far downstream as 
Tiszalök. E. vilnensis is the only one species of this genus, which is able to inha
bit the cold and small brooks of the Aggteleki Karszt, where it occurs even in 
springs. A detailed description in the literature is given by SOOS (1963). Based 
on the collection of Hungarian Natural History Museum, he presented a num
ber of localities from the Tisza river basin, which are considered in our distri
bution map.

Erpobdella nigricollis (BRANDES 1900)
Material: Upper Tisza and mountains (only in the large river valleys): Bodva near Hidv^gardö, 9 
spec., 19. Aug. 1992, leg. A. Vida & H. Nesemann; Sajö near Banr^ve, 9 spec., 20. Aug. 1992, leg. 
A. Vida & H. Nesemann; Sajö near Sajökaza, 1 spec., 5. May 1992, leg. B. Csänyi; Hemäd near Hi- 
dasnemeti, 3 spec., 6. May 1992, leg. B. Csänyi.

Middle Tisza: Tisza near Tiszafüred, 5 spec., 10. Aug. 1990, leg. M. Hauser; Keleti-föcsatoma 
near Balmazüjväros, 3 spec., 24. Jun. 1992, leg. L. Forrö & H. Nesemann; Hortobägy: Feketeret N 
Köcsüjfalu, 6 spec., 25. Jul. 1991, leg. B. Csänyi & H. Nesemann; Dinnyes-csatoma NW Balmazüj
väros, 5 spec., 10. Jul. 1992, leg. B. Csänyi & H. Nesemann; Paperi-csatoma NW Balmazüjväros, 8 
spec., 9. Jul. 1992, leg. B. Csänyi & H. Nesemann; Berettyö near Darvas, 1 spec., 21. Mar. 1991, leg. 
L. Forrö & H. Nesemann; Hortobägy-Berettyö near Ecsegfalva, 12 spec.; Hortobägy-Berettyö ne
ar Türkeve, 5 spec., all 24. Mar. 1992, leg. L. Forrö & H. Nesemann.

New to the Tisza river basin, species of zoogeographical importance. E. ni
gricollis is a characteristic member of Potamon biocoenoses of Central and Ea
stern European lowland rivers. It is distributed throughout the whole Carpathi
an basin (Fig. 12) but does not enter the Danube as far as the Szigetköz reach. 
Relict populations are known from the Bavarian section of this river. In the Al
föld plain, E  nigricollis was found in all larger rivers. The distribution in the Sa- 
jo, Hernäd and Bödva rivers is extended upstream towards Slowakia, like the 
distribution range of the bivalve Unio tumidus zelebori ZELEBOR 1851. This 
might be caused by the environmental characteristics of these waters, which 
are similar to lowland rivers.
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Fig. 12: Distribution of Erpobdella nigricollis in the Atfold
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Erpobdella testacea (SAV1GNY 1822)
Material: Upper Tisza: Latorica near Leies in Slovakia, 1 spec., 3. Jul. 1992, leg. B. Schönbauer & 
W. Graf; Bätorliget, from a swampy fishpond, 8 spec., 27. Sept. 1990, leg. L. Forrö & H. Nese
mann.

Middle Tisza: Hortobägy-Berettyö near Ecsegfalva, 7 spec., 24. Mar. 1992, leg. L. Forrö & H. 
Nesemann.

Species of zoogeographical importance, known from Bätorliget (NESEMANN 
1991a). Its distribution range includes all parts of the Alföld and Kisalföld 
plains (Fig. 13). E. testacea is restricted to swampy rivers and streams of the 
lowlands, it is not known for the upper Danube in Austria and Germany so far.

Dina lineata (O. F. MÜLLER 1774)
Material: Channel of the Köros river NE Gyomaendröd, 1 spec., 22. Mar. 1992; Tisza near Porosz- 
lö, 1 spec., 18. Nov. 1992, both leg. L. Forrö & H. Nesemann.

New to the Tisza river basin, species of zoogeographical importance (Fig.
14). D. lineata inhabits swampy ponds and slowly running rivers and sreams. It 
does not enter the upper Danube but is distributed throughout the whole Car
pathian basin (Soos 1967; KOSEL 1983; N e s e m a n n  1991c ).

Dina apathyi G e d r o y c  1916
Material: Zagyva near Jäszber£ny, 1 spec., 9. Jun. 1991, leg. E. Rössler, L. Forrö & H. Nesemann.

New to the Tisza river basin, species of zoogeographical importance. D. 
apathyi is known only from the western part of the Carpathianbasin. It is abun
dant in the Räckevei Duna, but surprisingly absent from similiar rivers in the 
Tiszäntül region (Fig. 14). This fact can not be understood by the ecological 
preferences, however it might be caused by the paleogeographical genesis (Fig.
15).

Trocheta cylindrica ÖRLEY 1886
Material: Upper Tisza: Kraszna near M£rk, 1 spec., 15. Oct. 1992, leg. B. Csänyi; further records 
see SOOS (1958), partim, e.g. Tisza near Tarpa.

Middle Tisza: Hortobägy near Hortobägy, 1 spec., 25. Sept. 1990, leg. L. Forrö & H. Nesemann; 
Köros downstream from Szarvas, 3 spec., 22. Mar. 1991, leg. L. Forrö & H. Nesemann; Säros-er 
near Nagyivan, 1 spec., 6. Jun. 1991, leg. E. Rössler, L. Forrö & H. Nesemann.

Species of zoogeographical importance. T. cylindrica was described by ÖR
LEY (1886) from the Beszterce river, now Bistriza in Roumania. It inhabits ri
vers and streams, mainly in the lowlands (Fig. 16). Semiaquatic life on muddy 
banks, distribution strongly restricted to the tributaries of the Black Sea, ab
sent from the upper Danube. The majority of the localities, listed by Soos 
(1958) under the name T. bykowskii G e d r o y c  1916, belong to this species.

Trocheta bykowskii GEDROYC 1912
Material: Bödva near Hidvegardö, 2 spec., 19. Aug. 1992, leg. A. Vida & H. Nesemann, further re
cords see SOOS (1958), partim.

Species of zoogeographical importance. This leech lives in the interstitial 
bottom zone, which is influenced by the mixing of groundwater with the river. 
It occours in Central European mountains and prefers springs, brooks and ri
vers with gravely or stony substrate. Its distribuition range includes the whole
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Carpathians (SOOS 1958 partim, KOSEL 1980 partim), but it is mainly frequent 
in higher regions between 400 and 1000 meters above sea level. Its appearence 
in the B6dva river, as far downstream as the Epipotamon reach might be cau
sed by the addition of groundwaters into the river bed or by drifting downfrom 
the upper reach, where a typical Rhithron fauna with Cottus poecilopus 
HECKEL 1836, lives (VIDA pers. comm.). T. bykowskii was recorded by Soos 
(1958) for the uppermost tributaries of the Tisza and Maros rivers in the Rou
manian and Ukrainian Carpathians.
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Fig. 16: Distribution of Trocheta cylindrica in the Alfold
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4 Distribution patterns of freshwater animals in the Carpathian basin.
The majority of leech species is spread widely throughout the whole Carpathi
an basin. Erpobdella vilnensis occurs in all Rhithron stretches of mountain 
streams from the Eastern Alpes in Austria to the Central Carpathians in Rou- 
mania. Erpobdella nigricollis is abundantly recorded from Potamon of the lar
ger lowland rivers. Its distribution range includes the Eastern Vienna plain in 
Austria (March, Thaya), the Kisalföld and the whole Alföld with the Danube, 
Tisza and their left and right tributaries. Similar distribution patterns were 
found for Trocheta cylindrica, Dina lineata, Glossiphonia concolor and other 
leeches. All of them belong to a large group of freshwater organisms of Ponto- 
caspian origin, which inhabit the whole basin of the middle Danube, e. g. the 
molluscs Viviparus acerosus ( B o u r g u i g n a t  1853), Unio tumidus zelebori and 
Sphaerium nucleus (STUDER 1820; see KORNIUSHIN 1992). Therefore they can 
not be used to explain the special zoogeographical situation of the Tisza basin.

However, five other groups of freshwater organisms are very important for 
zoogeographical analysis and they are to be shown here (Tab. 1-3):
1.Endemic freshwater animals of the Eastern Carpathian basin (Tisza river ba
sin)
The fauna of the Tisza basin is not only a Danubian fauna as some authors 
suppose. The occurence of a number of endemic species and subspecies re
sults from the isolation during the Miocene and Pliocene period (Original "Tis
za" fauna), when the former river flowed into the Pannonian Sea. Endemicsare 
known for fishes, lampreys, unionid mussels and prosobranchiate snails but not 
for leeches (Tab. 1-2). The most prominents are Eudontomyzon danfordi (Cyc- 
lostomata) and Melanopsis parreyssi (Gastropoda). The last one settles only the 
warm spring in Püspök-fürdö (Oradea in Roumania). Here the fauna differs 
completly from all other warm springs of the Carpathian basin ( B r u s i n a  
1902).
2. Freshwater animals with a wide distribition range, which do not settle the 
Tisza river basin
Surprisingly, a number of snails and leeches, dominant in the Alföld reach of 
the Danube, are absent from the Tisza fauna, e. g. Esperiana esperi, Theodoxus 
danubialis (Gastropoda) and Dina punctata (original "Danubian" fauna). Ot
hers are strongly restricted to the western part of the Hungarian lowlands, like 
Batracobdella algira and Holandriana holandrii (Gastropoda) (Tab. 2).
3. Freshwater animals, which are mainly restricted on the Eastern Carpathian 
Basin f Alföld including Balaton basin)
Several animals with a wide distribution range in the Tisza basin are mainly re
stricted on this river system (Tab. 3). Their range is bordered with some rivers 
in the Alföld , which were former tributaries of the Tisza or the Pliocene Sla
vonian lake. A  well known example is the asymmetrical distribution pattern of 
Barbus meridionalis petenyi (Pisces - Original fauna of the Pliocene "Tisza"). Si
milar are Placobdella costata and a few Amphipods. Branchiura sowerbyi (Tab. 
3) is one of the dominant Oligochaets of the Tisza, while it was never found in
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the upper Danube. Isolated records are recently found in thermal springs near 
Vienna.
4. Endemic freshwater animals of the Western Carpathian basin (basin of the 
middle Danube including the Vienna plain)
Trocheta riparia in the upper Räba and (?) Dräva basin. Belgrandiella (Gastro
poda), The endemic species in the warm springs of Bad Vöslau and Bad Fi- 
schau, Vienna plain in Austria (Tab. 2). Unio crassus minor in the Kisalföld ri
vers (Tab. 1). Together with endemic freshwater animals of the upper Danube, 
they are present at some areas of the Westernern Carpathian basin (e. g. Dina 
punctata, Unio crassus cytherea (KÜSTER 1833), but never reached the Tisza.

DUNA TISZA

Unio pictorum latirostris 

KÜSTER 1833

Unio pictorum tisianus 

NESEMANN, in prep.

Unio crassus minor 

ROSSMÄSSLER 1835

Unio crassus ondovensis 

HAZAY 1885

Bythinella austriaca 

(FRAUENFELD 1857)

Bythinella pannonica 

(FRAUENFELD 1865)

Cobitis aurata 

PHILLIPI

Cobitis aurata bulgaiica 

DRENSKY 1928

Cobitis romanica 

BACESCU 1943

Eudontomyzon mariae 

BERG 1831

Eudontomyzon danfordi 

OLIVA & ZANANDREA 1959

Eudontomyzon gracilis 

KUX 1965

Tab 1: The main differences of the freshwater fauna between the western part (Duna) and 
eastern part (Tisza) of the Carpathian basin. Allopatric and endemic taxa
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1)UNA TISZA

Tlieodoxus da/mbialis 

(C. PFEIFFER 1828)

BelgraiuUdla parreyssi 

(L. PFEIFFER 1841)

Esperiana esperi 

(A. FERUSSAC 1823)

Holandria holandrii 

(C. PFEIFFER 1823)

Stagiiicola turricola 

(HELD 1836)

Dina pitnclata 

JOHANSSON 1927

Trocheta riparia 

NESEMANN 1993

Batracobdella algira 

(MOQUIN-TANDON 1846)

Cordylophora caspia 

(PALLAS 1771)

Theodoxiis "prevostianus" ssp. 

(Püspök-fürdö)

Byihiiiella ntolcsany 

J. WAGNER 1941

Mdanopsis parreyssi 

PHILIPPI 1847

Scardimts eryihrophthalmus racovitzai 

G. MÜLLER 1958
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Tab 2: The main differences of the freshwater fauna between the western part (Duna) and 
eastern part (Tisza) of the Carpathian basin. Taxa with restricted distribution area, including 
endemic forms

5. Freshwater animals with a wide distribution range in the Westernern Carpa
thian basin, which are present only in some northwestern tributaries of the Tis
za.
From the zoogeographical point of view, this is the most interesting group of 
species, which should be thoroughly investigated in the future (Tab. 3). Their 
disjunct distribution range is actually not understandable. The most striking ex
amples are Glossiphonia paludosa, Dina apathyi and Microcolpia acicularis 
(Gastropoda), which occur frequently in the Danube. They are absent from ve
ry similar habitats in the Tisza basin. Summarizing the available literature, we 
can expect additional freshwater animals, that are strongly restricted to north
western tributaries of the Tisza. On the basis of the Pleistocene river connecti
ons, they might be considered as Pleistocene "Danubian immigrants". This hy
pothesis raises further unanswered questions. Except of a few warm springs in 
the northwest, Microcolpia acicularis and Theodoxus prevostianus are not pre
sent in the Tisza fauna (the taxonomical value of subfossil Theodoxus species 
from Püspök-fürdö is not understandable yet. Further investigations on the 
Theodoxus danubialis group are necessary).

Perhaps the thermal fauna of these habitats (between Eger and Miskolc) or
iginated from the Danube basin was using the same way of invasion as de
scribed below. If there was a real Pleistocene faunal exchange, all species of 
this group are not belonging to the original Tisza fauna.

5 Differences between the fauna of the Danube and the Tisza
Although the Tisza nowadays is a tributary of the Danube, the fauna differs 
markedly. This was caused by the isolation of the freshwaters duringthe period 
of the Neogene Parathethys and Pannonian Sea. During the Pleistocene peri
od, the two large rivers were connected, when the Danube brook through the 
Dunakanyar and started filling up the Alföld with sediments (MIKE 1991, BOR- 
SY 1992). During the last glacial epoch, the river connection was interrupted 
and the Danube shifted its mainstream to its present bed (BORSY 1992). Now, 
the faunal pathway exists along the lower Tisza. Surprisingly, many species do 
not invade the Tisza. The reason is not completely understandable. Probably 
the long course and the absence of gravel and stony substrate is of great im
portance by fixing the main faunal borders.

In general, the Tisza can be characterized by several endemic freshwater 
animals (Tab. 1-2), but endemic leeches have not been recorded so far. Com
pared with the Danube, the faunal diversity in the lowland rivers decreases be
cause of the absence of some species or even genera. The main features can be 
demonstrated using the leech fauna. A number of typical Danubian leeches 
does not occur in the floodplain of the Tisza. While leeches are abundant in 
the middle Danube, they are nearly absent from the bottom of the middle Tis-
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DUNA TISZA

Thcodo.xus prevostianus 

(C. PFEIFFER 1828)

Northwestern tributaries, Thermal 

springs between Eger and Miskolc

Microcolpia acicularis 

(A. FERUSSAC 1823)

Northwestern tributaries, Thermal 

springs between Eger and Miskolc

Dina apathyi 

GEDROYC 1916

Northwestern tributaries, Zagyva

Glossiphonia paludosa  

(CARENA 1824)

Northwestern tributaries, Latorica

Niphargiis hrabei 

S. KARAMAN 1932

Northwestern tributaries, Zagyva

Thermal springs in the Vienna plain 

(? relicts), Alföld Duna

Branchiura sowerbyi 

BEDDART 1892

Alföld Duna Theodoxiis fluvialilis euxinus 

(CLESS1N 1885)

Alföld including Balaton basin Niphargits valachicus 

DOBREANU & MANOLACHE 1833

Alföld including Balaton basin Orchestia cavimana 

HELLER 1865

Alföld including Balaton basin Placobdella coslala 

(FR. MULLER 1846)

Alföld including Ipoly, Dräva 

and Mura

Barbus meridionalis pelenyi 

HECKEL 1847

Tab 3: The main differences of the freshwater fauna between the western part (Duna) and 
eastern part (Tisza) of the Carpathian basin. Taxa indicating a probable faunal exchange du
ring Pleistocene caused by river capture (MIKE 1991, BORSY 1992)
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za. Therefore Triclads (Dugesia-species) take place instead of leeches. Similar 
observation (JATZEK 1985) is known for the lower Rhine (Waal, The Nether
lands), where the leeches disappeared after the invasion of Dugesia tigrina.
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